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American Made—. 








PRESENTS THE NEW 6-INCH 
STUDENT REFLECTING TELESCOPE 


Astrolas Available on Time Payments 


Here is the new 6-inch STUDENT ASTROLA 
for observers wanting the finest 6-inch opti- 
cal system combined with a beautiful light- 
weight mounting of great rigidity and at a 
truly budget price. In the tradition of ASTRO- 
LA Reflectors, the STUDENT features the finest 
Pyrex optics, Parks fiberglass tube, four-vane 
spider, new helical eyepiece focuser, stand- 
ard ASTROLA legs and column stand, and 
rugged aluminum head. 


The STUDENT is provided with three Amer- 
ican standard eyepieces (50x, 110x, and 220x 
on the f/9 model) and an excellent 8-power 
30-mm. finder. In performance the STUDENT 
leaves nothing to be desired in resolution and 
definition for its aperture. We fully guaran- 
tee the STUDENT ASTROLA optically to give 
identical inside- and outside-of-focus star 
images and to resolve to Dawes’ limit. In 
all respects, the ASTROLA is a fine, first- 
quality 6-inch Newtonian reflector. An inex- 
pensive clock drive and other accessories for 
this instrument will be available soon. Total 
weight of the STUDENT is 48 pounds. Rapid 
delivery—within two weeks or less on order. 
Full price, $194.50, plus $5,50 packing and 
crating charges. 


New 6-inch ASTROLA STUDENT, f/9, f/8, or f/7, complete with 3 oculars. $194.50 
plus $5.50 packing and crating charges 


OTHER ASTROLA TELESCOPES 


ASTROLA MODEL “B” 
8-inch, £/6, £/7, or f/8 
Standard ........... $390.00 De luxe ......... $590.00 


ASTROLA MODEL “C” 
10-inch, £/6, £/7, or £/8 
Standard ............ $495.00 De Luxe ............ $750.00 


We have been appointed the West Coast distributor for Brandon 
Orthoscopic Oculars, which are available in the following focal 
lengths: 32mm., 24mm., 16mm., 12mm., 8mm., 6mm., and 4mm. 


Price, $15.95 each, ppd. 
The CAVE ACHROMATIC 3x BARLOW LENS, in finest turret- 


lathe-machined brass mounting, is the finest-quality Barlow we 
have ever seen. Coated optics. Available in limited quantity. 


Price, $20.00 ppd. 


NEW PYREX TELESCOPE MIRRORS 
AND REFIGURING 
If your present telescope is not giving truly outstanding per- 
formance, let us refigure your mirror to our standard quality, and 
furnish you an elliptical diagonal plus aluminizing, return postage 
prepaid. 


NEW PYREX MIRRORS REFIGURING 
£/5 through f/10 f/5 through f/10 
nS Saree et O33 8 MMII onc. os ecckss-cnsnsesstcoeed $ 35.00 
IN od. icin eee BNO cc ccaccasscssensscccs nevis $ 50.00 
OS SIR RRR SS $160.00 nn eeecceeerceeee $ 75.00 
NDVI aon osk.iciacoaticees >, ee eee $120.00 


Immediate delivery on new 6-, 8-, and 10-inch mirrors of normal 
focal ratio. Send for our newest 1960 full-color catalogue. 


When in Los Angeles-long Beach area, visit our display room. 
Always in stock are many small reflectors and refractors, plus a 
large assortment of astronomical literature. Generous allowance 
on trade-ins. 


Cave Optical Company 


Dept. SM-1 


4137 E. Anaheim St., Long Beach 4, Calif. 


Phone: GEneva 4-2613 
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She Loved The Stars .. .” 


Seldom in the history of popular 
astronomy has one person made so 
significant a mark on the future as 
did Miss Charlie M. Noble, who died 
in Fort Worth, Texas, late in Novem- 
ber. She was 82. 

During many decades this vener- 
able youth leader attracted and aided 
thousands of young people, developed 
their astronomical interests and skills 
with scientific thoroughness, devised 
new techniques of stimulation, and 
developed methods for basic educa- 
tion in astronomy which have been 
used as a pattern all over the country. 

Charlie Noble was gentle and un- 
pretentious, but her activities were 
bold. imaginative and forceful. In 
achieving her goal of encouraging a 
sound, scientific attitude toward ‘the 
learning of astronomy, ‘she gained 
world recognition for herself and for 
Fort Worth. Thousands of young, 


very young and not-so-young persons 
have been influenced by the astro- 
nomical teaching systems Miss Noble 
envisioned. 

Legend galore has grown up about 
her. Some of the young people she 
had worked with recently were 
grandchildren of those she introduced 
to astronomy decades ago. During 
her illness, her doctors in the hos- 
pital were former students. 

Her first inspection of the small 
planetarium to be installed in the 
new Fort Worth Children’s Museum 
was in the bathroom of a local hotel 
—the only light-tight room available. 
She first learned that the new Fort 
Worth planetarium was in her honor 
came when she unveiled the bronze 
plaque which bore her name. 

‘Whether the tens of thousands of 
her admirers became astronomers 
and scientists or went into wholly 


unrelated fields, there has been, be- 
cause of her, a notable upsurge of 
popular interest in astronomy that 
can be definitely traced to her. Three 
years ago she was presented with the 
Astronomical League award for her 
contributions to the popularization of 
astronomy. 

Although she was almost sightless 
for the past year, Miss Noble’s quiet 
energy recently resulted in the issu- 
ance of a new publication, Texas 
Skies, which, it is hoped, will be con- 
tinued as a memorial to her, together 
with the other astronomical programs 
of the Fort Worth Children’s Mu- 
seum. 

Miss Charlie Noble: launched well; 
her love for children and astronomy 
was translated into a program which 
is already a living testimony to her 
good works. 

-—A.N.S. 
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From “Nebula” to “Galaxy” 
... the Greeks had a word for it — 


F sasienee gate way at speaking, the 
word “galaxy” has had a very in- 
teresting history. It is the term most 
usually employed for those exterior 
galactic systems which are the foun- 
dation of modern cosmological sci- 
ence. It has successfully competed 
with such expressions as extragalactic 
nebula, island universe, nebula, exter- 
nal galaxy, Milky Way, spiral nebula, 
anagalactic nebula, non-galactic neb- 
ula, external system, external uni- 
verse, exterior system and others. 


A brief glance at the astronomical 
writings of little more than a decade 
ago, will show the great stride that 
the term “galaxy” has made since 
then. Those articles and books writ- 
ten at that time, which used such ex- 
pressions as external universe, non- 
galactic nebula, and island universe, 
today seem to have a nostalgic air 
about them; while paradoxically, the 
following excerpt, because it uses the 
term “galaxy” with its modern con- 
notation, seems as though it might 
have just been written: 


“At length Sirius and all the broth- 
erhood of our constellations and the 
galaxy of our heavens stood far be- 
low at our feet as a little nebula 
amongst other yet more distant nebu- 
lae. Thus we flew on through the 
starry wildernesses: one heaven after 
another unfurled its immeasurable 
banners before us, and then rolled 
up behind us; galaxy behind galaxy 
towered up into solemn altitudes he- 
fore which the spirit shuddered.” 

This piece of “science fiction” ap- 
peared in the March, 1824, issue of 
the London Magazine. It is part of 
Thomas De Quincey’s free transla- 
tion of Jean Paul Richter’s “Dream 
Upon The Universe.” The plural of 





The Andromeda galaxy (Messier 31), 
the closest neighbor to our own Milky 
Way galaxy, has long been the target 
of astronomers’ galactic explorations. 
Obscuring matter in its spiral arms 
still hides many of this great spiral’s 
secrets. 

—Lick Observatory Photograph 


Patrick V. Rizzo 


“galaxy” appeared also in this article 
in the following quaint form: 


“According to Herschel, the most 
remote of the galaxies which the 
telescope discovers lie at such a dis- 
tance from us that their light, which 
reaches us at this day, must have set 
out on its journey two millions of 
years ago; and thus by optical laws 
it is possible that whole squadrons of 
the starry hosts may be now reach- 
ing us with their beams which have 
themselves perished ages ago.” 


As is well known, the need for a 
descriptive term for these objects 
started with Thomas Wright, who in 
1750, in his An Original Theory Or 
New Hypothesis of the Universe, gave 
us the first hint of this modern con- 
ception of the universe. He called 
the galaxies by the term “external 
creations.” That a “Plenum of Crea- 
tions not unlike the Known universe 
may be the real case,” he stated, “is 
in some degree made evident by the 
many cloudy spots, just perceivable 
by us, as far without our starry re- 
gions in which through visibly lumi- 
nous spaces, no one star or particular 
constituent can possibly be distin- 
guished; those in all likelihood may 
be external creations, bordering upon 
the known one, too remote for even 
our telescopes to reach.” 


Shortly afterwards, in 1755, Im- 
manuel Kant published his Universal 
Natural History and Theory of the 
Heavens. He, of course, wrote in 
German. He referred to them as 
nebulae, milky ways, star systems 
and universes. Note how modern his 
ideas seem in these excerpts from that 
work translated by W. Hastie in 
“Kant’s Cosmogony” (1900) : 


“Their analogy [the nebulae] with 
the stellar system in which we find 
ourselves, their shape, which is just 
what it ought to be according to our 
theory, the feebleness of their light 
which demands a presupposed infi- 
nite distance: All this is in perfect 
harmony with the view that these 
elliptical figures are just universes 
and, so to speak, Milky Ways. . .” 


The 72-inch Leviathan of Lord Rosse, con- 


structed during the mid-19th century. 


this instrument, Rosse first demonstrated the 


spiral nature of galaxies (see page 6). 


“If the grandeur of a planetary 
world in which the earth, as a grain 
of sand, is scarcely perceived, fills 
the understanding with wonder, with 
what astonishment are we transported 
when we behold the infinite multi- 
tudes of worlds and systems which 
fill the extension of the Milky Way! 
But how is this astonishment in- 
creased, when we become aware of 
the fact that all these immense orders 
of star-worlds again form but one of 
a number whose termination we do 
not know, and which perhaps, like 
the former, is a system inconceivably 
vast-—and yet again but one member 
in a new combination of numbers!” 
Johann Lambert, writing in 1761, in 
his “Cosmological Letters,” although 
his concept differs somewhat from 
the modern one, also called them 
“Milky Ways.” These perceptions of 
Kant and Lambert anticipated later 
observational proofs by more than 
150 years. 


Sir William Herschel later spoke 
of them as nebulae, Milky Ways, 
stellar systems and universes. His 
ideas of the universe underwent some 
changes, but in one of his earlier 
statements he said, “the stupendous 
sidereal system we inhabit, consist- 
ing of many millions of stars, is, in 
all probability, a detached nebula. 

(Continued on Page 6) 
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(Left) A drawing by Lord Rosse of Messier 51 in Canes Venatici, from a plate in Mitchel’s “Planetary and 
Stellar Worlds.” Compare this to 200-inch photograph (right) of same object. Neighboring galaxy at left 
is NGC 5195. (Mt. Wilson and Palomar Observatories). 


Among the great number of nebulae 
which I have now already seen, 
amounting to more than 900, there 
are many which in all probability 
are equally extensive with that which 
we inhabit.” 


On December 30, 1786, English 
novelist Fanny Burney visited Her- 
schel with her father and she record- 
ed in her diary, “Already with that 
[telescope] he has now in use, he 
has discovered fifteen-hundred uni- 
verses.” And again she writes in 
another place, “Mr. Herschel then 
showed me some of his new discov- 
ered universes .. .” Because of Her- 
schel’s many investigations into the 
construction of the heavens, his great 
fame, and his picturesque language. 
later writers have improperly credit- 
ed him with the origin of several 
terms for this concept. 


These astronomical ideas soon 
fired the imagination of the poets 
and other writers. We have seen 
that by 1824, in the De Quincey ar- 
ticle, the word “galaxy” was no 
longer restricted to our own Milky 
Way. Other galaxies are mentioned, 
separated by enormous distances 
from ours. De Quincey, a popular 
writer whose articles were reprinted 
many times without the benefit of 
copyright, in turn influenced the 
nomenclature of many astronomers. 
He was acquainted with Dr. J. P. 
Nichol, professor of astronomy at the 
University of Glasgow and author of 
Views of the Architecture of the 
Heavens (1838) ‘and Thoughts on 
Some Important Points Relating to 
the System of the World (1846). Dr. 
Nichol had first used the term “clus- 
ters,” but in the later editions of his 
books the word “galaxies” was sub- 
stituted. Dr. Nichol’s books became 
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very popular, abetted by the fact 
that he was in close communication 
with Earl Lord Rosse, who—with his 
3- and 6-foot reflectors—was pre- 
sumably resolving many of the nebu- 
lae into stars—including the Orion 
nebula! 


Meanwhile, the German astrono- 
mers had been using the term “Welt- 
inseln,” which appeared in Alexand- 
er von Humboldt’s Kosmos (Vol. II. 
1850). This term was translated |it- 
erally by Otté (1851) as “world- 
islands.” Somewhat before this, how- 
ever, the American astronomer O. M. 
Mitchel, founder of the famous Cin- 
cinnati Observatory, had, in his con- 
tact with German astronomers, come 
across the word “Weltinseln.” Using 
it as a basis, he provided the English 
language with the famous expression 
“island universes.” This was the 
most popular nomenclature for a 
long time, although a battle raged 
among astronomers for nearly 80 
years over the validity of the con- 
cept. Mitchel’s use of the term ap- 
peared in 1848 in his “Planetary and 
Stellar Worlds.” He was a great 
orator and his eloquence spilled over 
into his book. He introduces the 
island universes with the following 
rhetoric: 


“We leave the shining millions of 
our own great cluster far behind .. . 
But now look forward.—A new uni- 
verse, of astonishing grandeur, bursts 
on the sight . . . We have reached 
the clustering of ten millions of stars. 
Look to the right; there is no limit; 
—look to the left; there is no end. 
Above, below, sun rises upon sun, 
and system on system, in endless and 
immeasurable perspective. Here is a 
new universe, as magnificent, as glor- 
ious as our own,—a new Milky Way, 


whose vast diameter the flashing 
light would not cross in a thousand 
years. Nor is this a solitary object. 
Go out on a clear cold winter night, 
and reckon the stars which strew the 
heavens, and count their number, 
and for every single orb thus visible 
to the naked eye the telescope reveals 
a universe, far sunk in the depths 
of space, and scattered with vast 
profusion over the entire surface of 
the heavens.” 


Today, however, we employ the 
word “universe” for the all-inclusive 
system, the totality of all existing 
things; so the expression “island 
universe” has been used less and less 
frequently. We come across it pri- 
marily in its historical sense, as when 
one speaks of the “island universe 
theory.” ‘ 


“Island universe” was not the ex- 
pression exclusively employed. For 
instance, the historian of 19th cen- 
tury astronomy, Agnes Clerke, wrote 
in 1905: “The question whether 
nebulae are external galaxies hardly 
any longer needs discussion. It has 
been answered by the progress of 
research. No competent thinker, with 
the whole of the available evidence 
before him, can now, it is safe to 
say. maintain any single nebula to be 
a star system of co-ordinate rank 
with the Milky Way.” 


Ironically, when— despite Miss 
Clerke’s ultimatum—the validity of 
the galactic concept became evident, 
there were those who objected to the 
term “galaxy.” The expression “ex- 
tragalactic nebulae,” mentioned by 
Dr. Edwin Hubble, came into tempo- 
rary esteem because it was felt that 
“galaxy” was a word used so exclu- 
sively for our own Milky Way that 
it was not proper to use it otherwise! 











—__———— 











UP TO WHAT DATE? 


Scarcely a week passes in this 
rocketing, space-conscious age that 
old astronomical ideas are not being 
revised. Who can keep up with this 
trend? 


Color photographs of the heavens 
that label as drab the brushes and 
palettes of artists accused in the past 
of having too colorful imaginations 

. . artificial satellites and plane- 
toids . . . rocket shots hitting the 
moon or going beyond it . . . photo- 
graphic “shots” of the perpetually 
hidden face of the moon. 


New detailed pictures of the never- 
hidden face of the sun . . . invisible 
messages radiated from space to tell 
new stories of the cosmic structure 

. . colliding galaxies . . . new light 
on the seeable and unseeable . . 
man and his instruments rising above 
the terrestrial mask. 


Many opportunists rush to print 
with the “latest and most up-to-date” 
information available. But up to 
what date? What writer can be con- 
fident that his opus may not be out 
of date before his book can be pub- 
lished and that a sudden radio news 
bulletin may not render his manu- 
script obsolete as he types the final 
chapter ? 


As this is written comes the contro- 
versial announcement by Soviet scien- 
tist Fesenkov that the earth wags a 
62,000-mile tail—caused, he hypothe- 
sizes, by the radiation pressure of the 
sun’s light on our atmospheric debris, 
similar to the phenomenon responsi- 
ble for the tails of comets. Dr. Otto 
Struve reports that the new National 
Radio Astronomy Observatory will 
soon be searching for signals from 
Tau Ceti and Epsilon Eridani, stars 
which appear to have constitutions 
not unlike that of our sun and which, 
therefore, may be hosts to planets. . . 
and possibly, planetary inhabitants. 


The region surrounding Archimedes, 
the large crater near center. Accord- 
ing to tracking data, the Soviet lunar 
probe of Sept. 13, 1959, had its im- 
pact point between this crater and the 
two to the left, Autolycus (above) 
and Aristillus (below). The lunar Ap- 
penine range lies above, the towering 
peak of Piton near the bottom. 


—Lick Observatory Photograph 


What may develop between the 
moments that these words are written 
and the moment that they are read? 
This is the hazard that must be recog- 
nized by an author in the fields of 
astronomy, astrophysics, astronautics, 
or any of the other astro-sciences. 


Nor is there any foreseeable end 
to this situation. Telescopes will be 
put into orbit, without men or with 
them. Man will build his space sta- 
tions and observatories on the moon 
or on a counter-moon. But these are 
not ends in themselves. The achieve- 
ment of these projects will but mark 
the beginning. The textbooks then 
to be written will join those of today 
and yesterday as reminders of the 
way in which the mind of Man still 
grows. 


The one constant amid all this— 
invariable, eternal, universal—is the 
attitude of Man toward every chal- 
lenge that space and time— infinite or 
infinitesimal—can possibly place be- 
fore him. It is this inquisitiveness 
that knows no bounds, no limits of 
velocity or acceleration. It is this 
momentary drive that dictates Man’s 
everlasting quest. Nor, in truth, is 
it fair to suggest that the attainment 
of research goals, milestone by mile- 
stone, will provide all the answers 


for which Man has been seeking or 
will seek in the future. 


Yes, the moon has been targeted 
and its far side pictured. This is a 
step, not the end of a journey. Infi- 
nitely better pictures are available to- 
day of the familiar side of the moon, 
but ancient questions are still ques- 
tions today ... why... what... 
where . . . and how long. 


Man will tread the surface of the 
moon and will pick up samples to 
bring back for study in earth labora- 
tories, but this will not be an end to 
questions. Man has been living on 
the earth for a long time now, with 
an hospitable atmosphere, with com- 
munications and transportation and a 
growing array of research instru- 
ments and aids to interpretation. Yet, 
there are still quite a few basic ques- 
tions about the earth which have not 
as yet been answered. 


So will it be with Man and Space, 
forevermore. So long as this is true, 
Man will be Man. Should this ever 
cease to be true, neither heaven nor 
space nor science and its most sophis- 
ticated electronic brains will ever be 
able to help him. 


This is when the final and incon- 
trovertible textbook will be written. 
It will be both incontrovertible and 
final—and, we suggest, a bit dull in 
the reading. 


—A.NS. 
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EVENING SKY MAP 
FOR JANUARY 


YONIN O71 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 





9:00 P.M., Jan. 1 


ERIDANUS 


SOUTH 


8:00 P.M., Jan. 15 


7:00-P.M., Jan. 31 


JANUARY AMONG THE PLANETS 


Tue Sun: Just past the winter solstice, the sun has 
started its journey northward once again. Its eastward 
motion against the unseen star background carries it from 
Sagittarius into Capricornus. The earth is closest to the 
sun on Jan. 4, some 3,000,000 miles nearer than in July. 
This is a fact of small comfort, however, since the oblique 
angle of the sun’s rays in the north temperate zone does 
not allow us to derive much benefit from our neighbor. 


THE Moon: (See Astronomical Calendar for phases, 
conjunctions, etc.) As the January Calendar shows, 
bright Aldebaran passes less than a degree south of the 
moon on the morning of Jan. 10—for a viewer who hap- 
pens to be observing from the center of the earth. How- 
ever, for obseryers in the Middle West, in the Northwest, 
and in western Canada, Aldebaran will be occulted by 
the 1l-day-old moon. Disappearance will occur in the 
morning hours of Jan. 10, between 09h and 10h Uni- 
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versal Time, (or between 3:00 a.m. and 4:00 a.m. CST). 
Reappearance will occur a bit less than an hour later 
for viewers in northwestern America. This is the first 
of a series of occultations of Aldebaran which will occur 


during 1960. 


Mercury: Already past western elongation, Mercury 
is too close to the sun for easy visibility. Aphelion occurs 
on the 9th, and it reaches superior conjunction with the 
sun on Jan. 26. Moves through Scorpius and Sagittarius 
and into Capricornus during the month. 


Venus: Still shining brightly at magnitude —3.6, but 
moving slowly toward its rendezvous with the sun. Mean 
elongation west during January is 39°; its phase is 
gibbous. In Scorpius early in the month, in Sagittarius 
at the end. 





















MORNING SKY MAP 
FOR JANUARY 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 


Co 
eX 
POLE 
URSA MINOR e 
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5:00 A.M., Jan. 1 











CRATER 


SOUTH 


4:00 A.M., Jan. 15 


3:00 A.M., Jan. 31 





JANUARY AMONG THE PLANETS 


Mars: Past conjunction, Mars is beginning its move 
away from the sun and toward opposition late this year. 
Its mean brightness during January is just 1.6, hardly 
making it a conspicuous object in the Scorpius-Sagitta- 
rius region. 


JuprTerR: In Scorpius and brightening—past conjunc- 
tion and now is —1.4. Equatorial diameter reaches 33” 
of are by the end of January. Jupiter and Venus rise 
in close (1°) conjunction before dawn on the 12th. 


(See diagram on next page for configurations of its 
satellites. ) 


Saturn: In Sagittarius and brightening to 0.7 by the 
end of the month. Its rings cover nearly 35” of arc, and 
their northern face is presented to the earth at a 25° 
angle. 


Uranus: In Leo still, at right ascension 9h 30m and 
declination 15° 30’ north. Opposition next month. 


Neptune: Moving slowly along the ecliptic in Ophiu- 
chus, a morning object keeping company with the other 
planets. (See page 11.) 





EQUATORIAL STRIP CHARTS 


The equatorial strip charts, showing the positions of 
the planets, sun and moon along with ecliptic, are being 
redesigned to include other sky objects of interest. Their 
publication in new form will be resumed beginning with 
the March-April issue. 
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HELIOCENTRIC POSITIONS OF THE 
PLANETS, JANUARY 


(See Page 16 for explanation) 








SYMBOLS USED IN CALENDAR 
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ASTRONOMICAL CALENDAR 
1960 JANUARY Time: Eastern Standard 


Day 

4 Monday 
5 Tuesday 
8 Friday 
9 Saturday 
10 Sunday 


13 Wednesday 
16 Saturday 
21 Thursday 


22 Friday 
25 Monday 


26 Tuesday 


28 Thursday 
31 Sunday 


Time 


14h 
23h 


04h 


® at Perihelion 

) First Quarter 

@ 7° north of Antares 
% in Aphelion 
Occultation of Aldebaran, 
0°.7 south of ¢ 

€ at Apogee 
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EXPLANATION OF SATELLITE 
DIAGRAM 


Effective with the unification of the British and American 


Nautical Almanacs this year, the configurations of Jupiter’s bright 
satellites are now presented in a new and more useful type of 
diagram. 


The central vertical band in the diagram represents the equa- 


torial diameter of the disk of Jupiter. The relative positions of 
the satellites at any time with respect to the disk of Jupiter are 
given by the curves. In cases where a satellite is immersed in the 


shadow of Jupiter or occulted by its disk, the curve is interrupted. - 


Universal Time (Greenwich Mean Time) for each day of the 


The horizontal lines show the positions of the satellites at Oh 


nd 


month. For example, the horizontal line for the 15th of this month 
would show the positions of the satellites at 7:00 p.m. on the 14th 
of the month for an observer in the Eastern Standard Time zone. 


The diagrams at the bottom show the point of disappearance 


(d) into the shadow or the reappearance (r) from the shadow of 
each satellite (when appropriate) for the middle of the month. 


(Diagram taken from 1960 American Ephemeris and Nautical 
Almanac.) 





Sd 


METEOR 
FRAGMENTS 


The first half of the year is always much poorer than 
the latter half. The cause of this, according to J. G. 
Porter in his Comets and Meteor Streams, lies in the 
motion of the earth. More meteors will be seen when the 
apex of the earth’s way is high in the sky rather than 
low. The apex is the point in the sky toward which the 
earth is moving at the moment, and, because this is on 
the ecliptic and therefore high in the sky in the early 
morning hours in autumn, the greatest meteoric rates 
occur then. 


The only worthy shower during these two months is 
that of the Quadrantids, which emanates from a point in 
the now obsolete constellation of Quadrans Muralis; 
that point is now in northeastern Bootes. The radiant, 
or point from which these meteors appear to originate, is 
half way between the end of the handle of the Big Dip- 
per and the head of Draco. The maximum may be ex- 
pected on January 3rd or 4th, and since it is quite sharp, 
it could easily miss the more favorable after-midnight 
hours for any particular longitude. The maximum rate 
may be as high as 35 or 40 meteors per hour per ob- 
server if sky conditions are good. Many meteor showers 
originate from the debris of disintegrated comets, but 
there is no known cometary association for this shower, 
although a doubtful relationship may exist with comet 
Kozik-Peltier, 1939a, according to A. C. B. Lovell. 


The scarcity of meteors during most of this period 
should not discourage the observer—rather, it should en- 
courage him to give more of his time, because, more than 
likely, fewer observers will be on the job. The American 
Meteor Society would like to have hourly counts of 
meteors made at any part of the night, on any date of 
the year. Many more observing members are needed 
even to approach a good start toward this goal. 


In this connection, Sky Map readers who would like 
to observe meteors on a serious basis are urged to write 
either Dr. Charles P. Olivier, president of the American 
Meteor Society, at 521 N. Wynnewood Ave.. Narberth, 
Pa., or, if in the Missouri-Southern Illinois region, to 
contact the writer at 508 Marshall Ave., Webster Groves 
19, Mo. All requests for information and instructions 
will be answered immediately. 

Epwin E. Friton, 


Regional Director, 
American Meteor Society. 





SUBSCRIPTION EXPIRED? 


A glance at your nameplate on this issue will tell you 
if your Sky Map subscription has expired. The num- 
ber code after the year indicates the last month of 
the last issue included in your subscription. Renew 
now — $3.00 per year . . . $5.00 for two years. . . 
$6.00 for three years. Don’t miss an issue of the new 
and expanding MontHLty Eveninc Sky Map. 


THe Montuiy Eventnc Sky Map 


Box 213 (Clayton Branch) 
St. Louis 5, Mo. 
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Chart shows region of Sagittarius and Scorpius, the X’s 
indicating the sun and planets and the arrows any appar- 
ent motion during the Jan. 15-17 period. The straight line 
through the center of the chart is the ecliptic. 


GROUPING OF MAJOR 
PLANETS IN JANUARY 


Those who must bestir themselves at dawn in mid- 
winter, and others who will make the effort to rise be- 
fore the sun, will be treated to an unusual planetary show 
in mid-January. The five brightest planets will be in 
the southeastern sky before sunrise. 


Venus, at this time between Scorpius and Sagittarius 
leads the parade, followed by Jupiter, Mars, Saturn and 
Mercury in that order. The sun, only a few degrees to 
the east of Mercury, spoils the show by blotting out 
Saturn and Mercury as they rise. Jupiter and Verus 
should be seen easily, and Mars for a short time very 
low in the sky. The situation on January 15 and 17 is 
depicted in the map. The respective positions of the 
planets and sun are shown for January 15, and the ap- 
parent motions of Mercury, Mars, Venus and sun during 
the next two days are indicated by the arrows. 


By comparing this map with the charts elsewhere on 
these pages showing the heliocentric positions of the 
planets, one can visualize the relative locations, apparent 
and real, and their movements during this period. It will 
be noted, for instance, that as Venus moves into the re- 
gion, Mercury, now past western elongation, moves 
toward superior conjunction with the sun, thereby fading 
from the scene. This pattern of the planets causes the 
rapid series of conjunctions of the moon with planets 
occurring on January 25-26 and February 21-27. 


It is only a short span of two or three years out of 
twenty that such an act can be played on the celestial 
stage. Saturn and Jupiter come to conjunction but once 
in about twenty years, and it is only near such times that 
these giant planets are seen near together. The next 
time, the planets will hold their rendezvous after Saturn 
has travelled two-thirds of the way around the zodiac. 


—S. O’B. 
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The map shows the Canary Islands and the flight path of the McDonnell 
Aircraft-U. S. Air Force eclipse expedition. Dotted line marks path of Voodoo 
jet as it stretched time of totality to nearly seven minutes. 


—Courtesy of McDonnell Aircraft Corp.-USAFARDC 


OCTOBER SOLAR ECLIPSE 
FROM THE AIR 


Joun R. HEREFORD 
McDonnell Aircraft Corp. 


The total solar eclipse of Oct. 2, 
1959. was the subject of three air- 
borne scientific projects carried out 
from a McDonnell F-101B Voodoo 
jet. Three telescopes were mounted 
in the aircraft: (1) to measure the 
polarization of the sun’s coronal 
light; (2) another to accomplish the 
same measurements using a photo- 
graphic plate; and (3) a third instru- 
ment to make color photographs of 
the corona during totality. 


The McDonnell Aircraft Corp.- 
USAF Air Research and Develop- 
ment Command expedition was based 
on the island of Tenerife in the 
Canary Island group, where a small 
landing strip was available. The 
Canary Islands lie in the North At- 
lantic Ocean just off the coast of 
western Africa and were ideally sit- 
uated both geographically and cli- 
matologically for the eclipse. Equip- 
ment and supplies to support the air- 
borne expedition were flown into 
Tenerife by the United States Air 
Force several days before the eclipse. 
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We arrived at the small airport 
early on the morning of the eclipse 
and made our last-minute checks of 
all equipment. The day was rather 
dreary, with middle broken clouds 
and a high overcast. Take-off was at 
10:45 Universal Time (5:45 a.m., 
EST), and we headed to our rendez- 
vous point over the island of La 
Palma, where we joined a B-47 bomb- 
er which was to serve as our start- 
ing-point marker. Leaving the B-47 
at 30,000 feet along the eclipse path, 
we dropped our empty external fuel 
tanks, accelerated to a speed of ap- 
proximately 1,000 m.p.h., and began 
our climb to 45,000 feet. 


By this time, the eclipse was al- 
ready 90% total and we had been 
observing it through crossed Polaroid 
filters intermittently whenever breaks 
in the overcast would permit. Then, 
at 32,000 feet, the clouds suddenly 
fell away below us and we had an 
unobstructed view of the eclipse, 
which was very near totality now. I 
took a moment to look ahead and 
slightly to the left where Fuerteven- 
tura Island lay under the overcast, 
but I could not make out Punta Jan- 


dia, the point where the majority of 
the ground-based eclipse expeditions 
were established. 


The instruments in our Voodoo jet 
had heen set up shortly after take- 
off, so all was in readiness for the 
starting signal—except for the final 
aiming. I attempted to bring the 
guide telescope into position on the 
nearly-eclipsed sun, but it wouldn’t 
reach. The reason was soon obvious, 
and I asked Irv Burrows, the expedi- 
tion pilot, how much of a crosswind 
we had—it was 65 knots, or nearly 
75 m.p.h. Even at our supersonic 
speed this crosswind caused about 
5° of crab angle in our flight atti- 
tude, which, as a result, used up all 
the steering freedom built into the 
telescope complex. I unbuckled my 
parachute harness and safety belts, 
moved to a perch on the edge of the 
seat, and finally was able to aim the 
telescope adequately. 


Second contact—the beginning of 
totality—signaled the starting of 
cameras and recorders and then I 
was able to take a moment to look 
at the phenomenon above me. 
“Baily’s beads,” caused by last ves- 
tiges of the sun’s light glimmering 
through indentations along the 
moon’s limb, were bright and re- 
markably clear, but disappeared 
quickly. Then I looked down below 


us and saw a remarkable sight. 


Fifteen to 20 thousand feet below 
on the smooth top of the overcast was 
the black, circular shadow of the 
moon, clearly set intd the purple-gray 
of the cloud tops. I lingered a mo- 
ment, hoping to spot shadow bands 
at the edge of the shadow, but the 
slight mottled texture of the cloud 
deck prevented any positive identi- 
fication. 


Returning to the eclipse, I began 
to search the corona for unusual fea- 
tures. The demarcation between the 
background sky and the outer corona 
was much sharper than in the other 
eclipse I had witnessed before; prob- 
ably due to the lack of diffusing at- 
mosphere at an altitude of nearly 


nine miles. The corona’s limits of 


visibility ranged from a notch where 
the corona extended a scant half- 
solar-radius to a streamer which 
reached out to perhaps seven solar 
radii (over 3,000,000 miles). 


Then, about two minutes after sec- 
ond contact, a magenta-colored flare 
appeared in about an eleven o’clock 
position. The color was of a fairly 
high saturation near the moon’s 








limb, but this faded to white two- 
thirds of the way out toward its ex- 
tremity. However, the total extent 
of the flare was perhaps one solar 
radius (432,000 miles) before it 
finally blended with the corona. The 
flare’s base extended for about 15° 
along the limb, and the flare itself 
showed no definite shape. 


Finally, even the supersonic Voo- 
doo jet lost its race with the moon’s 
fleeting shadow, and 6m 51.7s after 
the beginning of totality Baily’s 
beads once again burst forth from 
the limb and our mission was com- 
pleted. 





Mr. Hereford was the “man 
behind the cameras” in the rac- 
ing Voodoo jet used on the Mc- 
Donnell-USAF eclipse expedi- 
tion. Also in the eclipse party 
as expedition meteorologist was 
Dr. E. M. Brooks of St. Louis 
University. His description of 
weather and ground activities 
follows at right. 





ECLIPSE FROM THE GROUND 


The McDonnell-USAF flight began 
northwest of Tenerife Island and 
ended above dense middle and high 
clouds between the islands of Gran 
Canaria and Fuerteventura. These 
clouds, reaching as high as 30,000 
feet and extending from Tenerife 
eastward, prevented observations 
from a Heinkel III aircraft flying at 
10,000 feet with some Spanish scien- 
tists. 


Climatologically, such clouds are 
quite rare in the Canary Islands, 
which normally have only a low 
cloud sheet. However, on the day of 
the eclipse there were no low clouds. 
The flight also ran into abnormally 
strong southwest winds which were 
bringing in the clouds from the Cape 
Verde Island area in the tropics. 


Aircraft observations were supple- 
mented by ground observations where 
weather permitted. The author, as 
meteorologist for the McDonnell- 


Dr. Epwarp M. Brooks 


USAF expedition, also participated 
in the operation by manning a bat- 
tery-powered polarimeter at the Cen- 
tral Meteorological Office in Santa 
Cruz de Tenerife. Space for the in- 
stallation of this instrument was pro- 
vided by Enrique Cafiadas, director 
of the observatory. 


During the two minutes of totality, 
the solar corona was visible only for 
the first half-minute before it was 
blotted out by clouds. It was shaped 
like a dahlia and lacked the equatori- 
al extensions which characterized the 
corona of the eclipse of June 30, 


1954. 


Because of the unusual southerly 
winds, the topographic influence on 
cloudiness reversed the Canary 
Islands’ normal climatological situa- 
tion, which is based on northerly 
winds. The north coasts of the 
islands, which were judged to be the 


(Continued on Page 17) 


GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 


AMAZING OPTICAL BUYS 
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See the Stars, Moon, Planets Close Up! 
3” ASTRONOMICAL 
REFLECTING TELESCOPE 
(F Mt. Pal Type) 

60 to 180 Power 


An Unusual BUY! 
Assembled—Ready to use! 
You'll see the Rings of 
Saturn, the fascinating 
planet Mars, huge craters 
on the Moon, Star Clus- 
ters, Moons of Jupiter in 
detail. Galaxies! Equato- 
rial mount with lock on 
both axes. Aluminized and overcoated 3” diameter 
high-speed f/10 mirror. Telescope comes equipped 
with a 60X eyepiece and a mounted Barlow Lens, 
giving you 60 to 180 power. An Optical Finder Teie- 
scope always so essential, is also included. Sturdy, 
hardwood, portable tripod. FREE with Scope: Valuable 
Star Chart plus 272 page “Handbook of Heav- 
ens” plus “How to Use Your Telescope” Book. 


Stock No. 85,050-EP ............. $29.95 Postpaid 


pan COMPASS AND STAR FINDER 
Gov't Cost $75—Price $14.95 ppd. 


Determines position of stars quickly. 
Shows various celestial coordinates. An 
extremely useful star finder which can 
be rotated through 60° angles along 
calibrated degree scale. Has single eye 
lens with viewing stop, two spirit lev- 
els for aligning, tangent screw with 
scale for five precision readings, azi- 
muth scale graduated in two-degree in- 
tervals, adjustable tilting azimuth scale 
for angle reference of stars on distant objects. War 
Surplus. Gov't cost $75. Instructions, carrying case 
included. 


Stock No. 70,200-EP ...... Only $14.95 Postpaid 


EDMUND SCIENTIFIC CO. 

















W 


of 


war-surplus bargain. 
over $200.00 worth of optics in it for only $18.00 post- 
paid. At one spot, you will look through and see up and out 


‘and OTHER SCIENTIFIC BARGAINS 





Save Money! Special Sale! 
OPTICAL PERISCOPES 


e made a lucky buy so here is another famous Edmund 
It is a $500.00 tank periscope with 


the prisms at unit power; or you can look through the 


built-in telescope system and see a wide-angle view at 6x. 
Simply remove the top prism and you have an 11°.3 6- 
power satellite telescope. Brand new in original packages. 
Over-all size is 14” long by 7” wide by 2%” deep. 


Stock No. 70,227-EP . 


... $18.00 Postpaid 








6X FINDER TELESCOPE 
Has crosshairs for exact 
locating. You focus by 
sliding objective mount 
in and out. Base fits 
any diameter tube ——- an 
important advantage. 
Has 3 centering screws for aligning with main 
telescope. 20-mm. diam. objective. Weighs 
less than % pound. 
Stock No. 50,121-EP 


wes 





$8.00 Postpaid 





STANDARD 114” EYEPIECE HOLDER 


Here is an economical plastic slide- 
focus eyepiece holder for 14” O.D. 
eyepieces. Unit includes 
chrome-plated tube into which your 
eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 


Stock No. 60,067-EP . $2.50 ppd. 


3”-long 








MOUNTED BARLOW LENS 
Double and _ triple 
y our _. Telescope’s 
power with a Barlow 
’ Lens. Ours is mounted 
in chrome-plated brass 
tubing with variable spacers——just slide this 
mounted negative lens into your 14” LD. 
eyepiece holder, and use your regular eyepiece 
in it. Fully guaranteed to please you. 


Stock No. 30,200-EP ...... $8.00 Pestpaid 





ORDER BY STOCK NO.—SEND CHECK OR 
M.O. — MONEY-BACK GUARANTEE 








BARRINGTON, NEW JERSEY 


WRITE FREE CATALOG “EP” 


128 Pages! Over 1000 Bargains! 


Fantastic variety — never before 
have so many lenses, prisms, 
optical instruments, and compo- 
nents been offered from one 
source. Positively the greatest 
assembly of bargains in all 
America. Imported! War Sur- 
plus! Hundreds of other hard- 
to-get optical items. Many sci- 
ence and math learning and 
teaching aids. Write for Free 
Cataleg “‘EP.”’ 

























EVENING SKY MAP 
FOR FEBRUARY 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 


9:00 P.M., Feb. 1 





YONIW vSaN 


SOUTH 


8:00 P.M., Feb. 15 7:00 P.M., Feb. 29 





FEBRUARY AMONG THE PLANETS 


Tue Sun: The sun moves from Capricorn into Aquari- 
us during February, passing northeast among the zodiacal 
stars. 


Tue Moon: (See Astronomical Calendar for phases, 
conjunctions, etc.) 


Mercury: Mercury races through Capricornus, Aqua- 
rius and into Pisces, reaching greatest eastern elonga- 
tion on the 24th of February. It is at perihelion on the 
22nd. This is not a favorable elongation, since Mercury 
is only 18° and low in the sky. 


Venus: Moves from Sagittarius into Capricornus dur- 
ing February, drawing closer to the sun and slowly fad- 
ing to —3.4 at month’s end, at which time it is only 30° 
west of the sun. 
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Mars: A Ist-magnitude object by the end of the month, 
Mars is slowly leaving the region of the sun and making 
its presence known in the dawn hours. Only shows a 
disk of 5” of arc, and hardly worthy of telescopic at- 
tention. 


JupiTER: In Scorpius, its equatorial disk grows to 
35” of arc and its brightness to —1.6 by the end of Feb- 
ruary. (See page 16 for configurations of its satellites. ) 


Saturn: Still in Sagittarius and steady at magnitude 
0.8. A morning object, as are all the naked-eye planets. 


Uranus: Uranus is in Virgo and at an opposition 
brightness of 5.7--a naked-eye conquest for clear eyes 
and clear skies. Opposition occurs on Feb. 8. 

















MORNING SKY MAP 
FOR FEBRUARY 







Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial SOUTH 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 


5:00 A.M., Feb. 1 4:00 A.M., Feb. 15 3:00 A.M., Feb. 29 








FEBRUARY AMONG THE PLANETS 


NepTUNE: In Libra, an 8th-magnitude object of no MEMBER OF AN 
special interest. ASTRONOMY CLUB? 
Tell the officers of your organization—or 
PLuto: Pluto is in opposition on February 24, just a school class—that interested members can 
few weeks more than 30 years since its discovery in 1930 enjoy the Montuty Eyeninc Sky Map at 


special reduced rates. Write us for the group 


by Clyde Tombaugh on plates taken at Lowell Observa- : : : 
rate information sheet and sample copies. 


tory, Flagstaff, Arizona. 
Tue Montuiy Eventnc Sky Map 


Pluto, however, is a 15th magnitude object. If you Circulation Department 
own an instrument large enough to see Pluto, you will Box 213 (Clayton Branch) 
know how to find it. It’s in Leo, having traveled less St: Louis 5, Ma. 








than 60° since its discovery 30 years ago. 
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HELIOCENTRIC POSITIONS OF THE 
PLANETS, FEBRUARY 





The solar system as it would appear if viewed from a 
point directly above (in relation to the plane of the eclip- 
tic) the sun. Heliocentric positions are actually measured in 


degrees of longitude from the center of the sun. Owing to 


scale, orbits of outer planets do not reflect true size. Posi- 
tions at beginning and end of month are indicated for Mer- 
eury, Venus, Earth, and Mars, the others for their mean 
position during month. 





Day 

4 Thursday 
6 Saturday 
7 Sunday 

8 Monday 
10 Wednesday 
12 Friday 


16 Tuesday 
18 Thursday 


19 Friday 
21 Sunday 


22 Monday 


23 Tuesday 
24 Wednesday 
26 Friday 


27 Saturday 
28 Sunday 





Time 
09h 
llh 


Olh 
06h 
14h 
09h 
07h 
12h 
22h 
05h 
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ASTRONOMICAL CALENDAR 
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SATELLITES OF JUPITER 
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EXPLANATION OF SATELLITE 
DIAGRAM 


"No eclipse 





Effective with the unification of the British and American 
Nautical Almanacs this year, the configurations of Jupiter’s bright 
satellites are now presented in a new and more useful type of 
diagram. 


The central vertical band in the diagram represents the equa- 
torial diameter of the disk of Jupiter. The relative positions of 
the satellites at any time with respect to the disk of Jupiter are 
given by the curves. In cases where a satellite is immersed in the 
shadow of Jupiter or occulted by its disk, the curve is interrupted. 


The horizontal lines show the positions of the satellites at Oh 
Universal Time (Greenwich Mean Time) for each day of the 
month. For example, the horizontal line for the 15th of this month 
would show the positions of the satellites at 7:00 p.m. on the 14th 
of the month for an observer in the Eastern Standard Time zone. 


The diagrams at the bottom show the point of disappearance 
(d) into the shadow or the reappearance (r) from the shadow of 
each satellite (when appropriate) for the middle of the month. 


(Diagram taken from 1960 American Ephemeris and Nautical 
Almanac.) 























YOUR TELESCOPE 


AND MINE 


The one great pitfall nearly all 
beginning mirror makers encounter 
is that of figuring—those last deli- 
cate touches that spell the difference 
between mediocrity and excellence. It 
is a fairly simple matter for the be- 
ginner to follow carefully clear in- 
structions and successfully grind and 
polish his six- or eight-inch mirror. 
It’s quite another thing, however, 
once the novice begins the tedious 
but vitally important figuring proc- 
ess. But actually, figuring is merely 
an extension of the polishing process, 
and, in a small mirror of normal fo- 
cal ratio, it involves no mathematics. 


Perhaps the primary reason for the 
beginner’s figuring difficulties lies in 
a modified form of “buck fever.” He 
spends many hours grinding his first 
mirror with loving care—running 
into a bad scratch more than once 
and regrinding, followed by several 
rather disastrous battles with the 
pitch lap. And finally, the long hours 
of polishing. 

After all this preliminary work the 
average novice is more than ready 
to test the mirror a few times, per- 
form a few more rounds of polishing 
and, as soon as the mirror begins to 
bear a family resemblance to the one 
in the book, he is ready to call it 
finished. But in fact, the experienced 
optician, amateur or professional, re- 
gards the grinding and _ polishing 
stages to be a routine mechanical 
procedure, and realizes that it is the 
figuring which demands and deserves 
his skilled attention. 


There can be no doubt that the 
final parabolic figure is the all-im- 
portant factor in determining the 
performance of any telescope mirror. 
A few scratches and pits on a mir- 
ror’s surface, if the figure is truly 
excellent, will have no visible effect 
on the definition of the mounted 
mirror. True, the beginner’s pride 
may suffer when he _ encounters 
scratches during the figuring of his 
first mirror, but he will do far bet- 
ter to proceed with accurate parabo- 
lizing than to fret over a few surface 
blemishes. 


Many a worker will spend much 
needless time trying to remove a 
small central bump or depression, 
while in so doing he is turning down 
the edge of the mirror—literally 
“cutting off his bump to spite his 
edge!” The turned-down edge is cer- 
tainly the most common defect in a 
novice’s first attempt. Small errors 
in the 25% area near the mirror’s 
edge affect performance far more 
greatly than gross errors near the 
center. Remember—a prism or flat 
of normal size masks off this center 
zone, and, even though the defect is 
larger than the flat, it will do com- 
paratively little harm. Conversely, 
several concentric outer zones, even 
though slight in their departure from 
the acceptable figure, will tend to 
throw light everywhere except where 
it should be—at a sharp, well-defined 
point of focus. The diffraction pat- 
tern of a star under high magnifica- 
tion is still the acid test. 

Most of the secret behind elimina- 
tion of insurmountable obstacles in 
figuring lies in the pitch lap—the 
molded and faceted surface tool used 
in the final polishing and figuring 
processes. There are many types of 
pitch, optical and otherwise, on the 
market. The most popular has a 
coal-tar base, and, when tempered 
with a small amount of beeswax and 
pine tar, this works very well. 

Probably the best available optical 
pitch is sold commercially under the 
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name of “Zobel.” Zobel pitch is used 
today by a large number of profes- 
sional workers, and may be obtained 
from trade suppliers of optical abra- 
sives and polishing agents in “hard” 
and “soft” tempers. The amateur 
should purchase about three times as 
much “soft” as “hard” Zobel pitch, 
and if he is working indoors at about 
70°, this 3-1 ratio is exactly the 
proper mixture of the two tempers. 
Should the average working tempera- 
ture be higher, use a little more hard 
pitch than in the normal proportion 
(the reverse being true below the 70° 
temperature) . 

A good rule for controlling the 
temper of any pitch (and of any 
mirror maker) is to make a new lap 
for every 5° of temperature change. 

When using this pitch, it is a good 
idea to hand-polish several minutes 
and then cold-press, allowing the heat 
generated in polishing to dissipate. 
Trim or shave the facets of the lap 
frequently with a razor blade; this is 
particularly necessary during figur- 
ing. 

Remember—during the polishing 
maintain a one-third diameter stroke 
(total length) with a one-sixth side 
stroke. Keep the lap facets well 
trimmed and by the time your first 
mirror is fully polished you will find 
it to be very nearly spherical and 
ready for figuring—the most impor- 
tant and telling of all mirror-making 
operations. 





Eclipse From The Ground 
(Continued from Page 13) 
least favorable from a weather stand- 
point, proved to be the best locations 
to observe the eclipse. Individual ob- 
servers on the north coasts of Tene- 
rife and Gran Canaria (at Las 
Palmas) not only had excellent views 
of the-solar corona but also saw 
shadow bands which moved in a 
southwest-to-northeast direction along 
the ground. 

These observations suggest that the 
shadow bands are caused by atmos- 
pheric temperature variations moving 
with the wind, rather than by inter- 


ference phenomena associated with 
the moon’s limb, which was moving 
from the west-northwest. 


Unfortunately, the climatologically 
favored south-coast of Fuerteventura, 
where many of the astronomical ex- 
peditions were located, had a dense 
overcast and even rain during the 
eclipse. Although it was not possible 
to see the shadow bands or flash 
spectrum at Santa Cruz de Tenerife, 
the second and third contacts of the 
moon’s limb with that of the sun 
could be measured approximately by 
the sudden changes in the darkness 
of the clouds. e 
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IN THE MOONWATCH 
ORBIT... 


By Leon CAMPBELL, JR. 


In this third year of the era of 
artificial earth satellites, the 5,000 
visual observers who comprise the 
worldwide network of 200 Moon- 
watch stations continue to contribute 
significantly to man’s growing knowl- 
edge of outer space. These laymen 
in the U. S. and 20 other countries, 
engaged in a volunteer program di- 
rected by the Smithsonian Astrophys- 
ical Observatory, had made nearly 
11,000 observations of satellites—of 
more than 5000 transits—on the sec- 
ond anniversary last October 4th of 
the launching of the first satellite, 
Sputnik I. These data, essentially of 
the position, with time, of the satellite 
observations, have served mainly two 
useful scientific purposes. They have 
usually served to keep constant track 
of satellites, and have provided the 
basis for deducing new knowledge of 
the outer atmosphere. 


Moonwatchers have demonstrated 
during these past two years that they 
can produce, on a frequent and reg- 
ular basis, time-position data on vir- 
tually every satellite, the extremely 
faint not excluded. 

This capability has not been at- 
tained easily. Before the first Sput- 
nik was in orbit there were some 
widely-held notions and concepts as 
to what the problems of observing 
would be—and they appeared to be 
simple enough. Newton’s laws of mo- 
tion explained essentially the behav- 
ior to be expected of orbiting ob- 
jects, and somehow the idea became 
rife that satellites would be highly 
polished, spherical objects which 
would appear as slow-moving, steady 
points of light—and that they would 
be about naked-eye brightness. More- 
over, once the satellites were visually 
acquired, the Smithsonian’s Baker- 
Nunn tracking cameras would lock 
onto them and never lose them. 
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SomE SATELLITES OrF-SCHEDULE 

The first satellites, being what they 
were, quickly changed some of this 
thinking. Newton’s laws proved true 
enough, but satellites were whirling 
around in something less than a vac- 
uum, and the variables caused by 
unpredictable and sudden solar ac- 
tivity made satellites—shall we say— 
misbehave. Moreover, many a satel- 
lite turned out to be not a sizeable, 
polished sphere, but a tube from a 
few feet to many feet long, and the 
reflected light fluctuated from bright 
to faint—or it faded out—or the ob- 
ject was so faint because of its small 
size that it was observable only in 
deep-penetration telescopes, and most 
Moonwatchers were not equipped 
with these. Even when the satellites 
were acquired, it was not always pos- 
sible to keep the cameras photograph- 
ing them. Sudden, unpredictable 
solar activity apparently caused satel- 
lites to accelerate without warning, 
throwing their celestial timetables so 
far off that the cameras could no 
longer locate them. Such a situation 
occurred last May, and during the 
summer it was necessary for Moon- 
watch to reacquire 1958 Epsilon not 
once, but twice. (But it was there- 
after tracked almost to the end.) 

Although Moonwatch has unique. 
dependable and extensive capabilities 
for acquiring newly-launched satel- 
lites, for providing useful scientific 
data by observing the dying phase of 
satellites, and for providing day-to- 
day tracking data that allow for con- 
tinual up-dating of predictions, it has 
scored its most spectacular successes 
as a search organization. First it 
scoured the sky and discovered 1959 
Alpha 2 (the carrier of Vanguard 
II) and later 1958 Beta 1 (the car- 
rier of the grapefruit-size Vanguard 
I). In both cases these observations 
revealed that the instrumented satel- 
lites were separated while their car- 
riers were still sputtering. However 


small the thrust, it was sufficient to 
cause the carriers to spurt out ahead 
of the payloads. This could well have 
brought about a “rear-end” collision, 
and, subsequently, changes were 
made in satellite separation tech- 
niques. 


ScIENTIFIC VALUE OF MOONWATCH 


The great volume of Moonwatch 
observations in itself serves a speci- 
fic, scientific use. An example is the 
study which Smithsonian astronomer 
L. G. Jacchia has made of the effect 
of solar (corpuscular) radiation in 
the upper atmosphere. These results 
depended greatly upon a large num- 
ber of position data—running into 
the hundreds—and Moonwatch pro- 
vided 70%. 

There remains an unlimited chal- 
lenge for Moonwatchers. For in- 
stance, they are capable of making 
photometric observations of §satel- 
lites. These data should reveal what 
happens to the skin of an orbiting 
object, should give measures of wear- 
ing away (ablation) of the satellite 
and should provide measures of mete- 
oritic impacts. From such light vari- 
ations it will be possible to learn new 
facts about the earth’s environment 
at and beyond the edges of the at- 
mosphere. 

But regular, day-to-day, basic ob- 
servational data remain the prime 
purpose of Moonwatch. Especially, 
we need to keep track of the very 
faint satellites. Admittedly, the new- 
er satellites may well be brighter, but 
some of the very fajrit ones now in 
orbit will not soon be gone. Indeed, 
the “grapefruit,” according to pre- 
liminary minimum estimates, will be 
up 210 years, and its carrier 310! 
Obviously, we are just “first genera- 
tion” Moonwatchers! 


(Mr. Campbell is director of Operation 
Moonvwatch stations for the Smithsonian 
Astrophysical Observatory, Cambridge, 
Mass. He will continue to be a regular 
contributor.) 
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